Liver homogenate was added into cold 10% metaphosphoric acid, shaken and centrifuged (20,000xg, 10 min., 4 °C). Glutathione in the supernatant was analyzed by modified fluorometric method (Hissin and Hilf 1976; Kanďár et al. 2007) . Briefly, reduced (GSH) and oxidized (GSSG) glutathione were allowed to react with ophthalaldehyde in phosphate buffer, and the fluorimetric detection was carried out (λ Ex =350nm, λ Em =420nm).
Determination of tissue proteins
Protein content was determined by the method of Lowry (Lowry et al. 1951 ) using bovine serum albumin as a standard.
Determination of tissue cytokines and malondialdehyde
Liver samples were homogenized in RIPA buffer and centrifuged (10,000×g). Concentrations of liver IL-6 and TGFβ1 in the supernatant were measured by ELISA. Total tissue malondialdehyde (MDA) was analyzed using a slightly modified method of Pilz (Pilz et al. 2000 , Popelova et al. 2008 . Briefly, derivatization with 2,4-dinitrophenylhydrazine was performed after an alkaline hydrolyzation, and subsequent reversed-phase high-performance liquid chromatography (Agilent, USA).
UCP-2 mRNA expression
The total liver RNA was extracted by RNA Blue (Top-Bio, Czech Republic). Real-time twostep PCR was used for mRNA absolute quantification using plasmid standards. First-strand cDNA synthesis was performed with total RNA, which were reversely transcribed using oligo(dT) primer (Generi-Biotech, Czech Republic) and M-MLV reverse transcriptase (TopBio). ABI Prism 7900HT technology and TaqMan Universal Master Mix (Applied Biosystems, USA) were used to amplify cDNA. The specific UCP-2 primers and hydrolysis probe were designed by Generi-Biotech -forward primer 5´AAGACCATTGCACGAGAGGA3´, reverse primer 5´GCAAGGGAGGTCGTCTGTC3´
and probe 5´CCCAATGTTGCCCGAAATGCC3´ labelled with FAM BHQ. For normalization, surfeit 1 gene (Generi-Biotech) was utilized.
Liver histology
Liver specimens were taken immediately after the rats were sacrificed and fixed by immersion in 4% neutral formaldehyde. Paraffin sections were stained with hematoxylin-eosin to detect hepatic steatosis, inflammation and necrosis. Formaldehyde-fixed frozen sections stained with Sudan 3 were used for lipid detection. Fatty degeneration was graded according to the percentage of fat-containing hepatocytes -grade 1:0-25%; grade 2:26-50%; grade 3:51-75%;
grade 4:76-100%. A degree of the inflammatory reaction and necrosis was indicated as the average counted in 10 randomly selected fields in each slide. Three-point scale was used for classification of these changes -0=normal; 1=mild; 2=moderate; 3=severe (Avni et al. 2004 ).
Food intake, initial and final weight
The average food intake is shown in Table 2 . Wistar rats fed with ST-1 diet consumed a significantly higher amount of chow than the Sprague-Dawley strain. There was an increase in food intake in Sprague-Dawley rats fed with MFGD and HFGD for 3 weeks and HFGD for 6 weeks. There were no significant differences among Wistar rats fed by various types of diets.
There were no differences among groups of the same strain and time of feeding in the initial and final weights except for a lower final weight in Sprague-Dawley rats after 6 weeks of feeding with MFGD.
Liver weight, relative liver weight, liver triglycerides and cholesterol (Table 2) The absolute liver weight of the same strain and of period of feeding was higher only in the MFGD in comparison to the ST-1 group in Sprague-Dawley rats fed for 3 weeks. The relative liver weight was significantly higher in MFGD and HFGD groups of Sprague-Dawley rats fed for 3 weeks. Absolute and relative liver weights were lower in Sprague-Dawley rats compared to Wistar rats. Liver tissue triglycerides and cholesterol were higher in MFGD and HFGD in both strains and periods of feeding. The highest triglycerides contents were found in HFGD after 6 weeks in Wistar and Sprague-Dawley rats.
Serum characteristic (Table 2) Feeding with MFGD or HFGD did not cause any significant changes in the serum activities of ALT and AST. There were no differences among serum glycaemia or total cholesterol within groups; glycaemia of Sprague-Dawley rats fed ST-1 was lower than the glycaemia of Wistar rats fed the same kind of diet (p<0.05). Surprisingly, MFGD and HFGD caused a drop in serum triglycerides in all groups against ST-1. There were significantly lower levels of triglycerides in Sprague-Dawley rats in comparison with Wistar rat in both time periods.
Liver content of GSH and total MDA (Table 2) A decrease in liver tissue GSH was found in Wistar rats fed HFGD for 3 weeks and SpragueDawley rats fed HFGD and MFGD for 3 weeks. There were no changes in GSH among rats within groups after 6 weeks. There was a significant increase in the total amount of MDA in the livers of Wistar rats fed HFGD for 6 weeks and Sprague-Dawley rats fed MFGD and HFGD for 3 weeks and HFGD for 6 weeks.
Liver and serum cytokines (Table 2) Feeding with diets containing a higher percentage of fats increased liver IL-6, and significant changes were observed in HFGD in Wistar and Sprague-Dawley rats after 3 weeks and MFGD in Wistar rats after 6 weeks. Neither MFGD nor HFGD caused changes in tissue TGFβ1. Serum IL-6 and TGFβ1 levels were below detection limits of the kits.
Activity of respiratory complexes I and II ( Fig. 1) A significant decrease in the activity of respiratory complex I was found in Sprague-Dawley rats fed by HFGD for 3 weeks compared to ST-1 (p<0.05). There was a tendency of complex I to be lowered also in Sprague-Dawley and Wistar rats fed by MFGD, and MFGD or HFGD, resp. for 3 weeks, and in Sprague-Dawley rats fed by MFGD and HFGD for 6 week, but these changes were not significant.
UCP-2 mRNA expression ( Fig. 2) Increased expression of UCP-2 mRNA was observed in Sprague-Dawley and Wistar rats fed HFGD, and MFGD and HFGD, respectively, for 6 weeks.
Histology of the liver tissue (Table 3 , Fig. 3a-3f) In the liver tissue taken from control group of rats fed a standard diet (Fig. 3a, 3b ), no signs of steatosis, inflammatory infiltrate or fibrosis were observed. There were no differences between ST-1 groups. Livers from Wistar rats fed MFGD for 3 or 6 weeks exhibited microvesicular steatosis without marks of inflammation or hepatocyte necrosis (Fig. 3c) .
However, MFGD did not induce significant steatosis in Sprague-Dawley rats (Fig. 3d) . Livers from rats fed HFGD for 3 weeks displayed microvesicular steatosis without signs of progression to steatohepatitis in both strains. Microvesicular or mixed steatosis was not accompanied by inflammatory infiltrate, hepatocyte necrosis or fibrosis in the 6-week feeding period with HFGD in Wistar ( Although Sprague-Dawley rats fed with MFGD and HFGD for 3 weeks and HFGD for 6 weeks had significantly higher food intake in comparison with the ST-1 group, we did not observe increase in final body weight. This could be related to the ability in particularly young rats to increase energy expenditure through increased production of heat (Berry et al. 1985) . UCP-2 is a protein located in the inner mitochondrial membrane. UCP-2 causes the uncoupling of substrate oxidation in mitochondria from ATP formation. This is done by dissipating proton gradients and converting fuel to heat. Increased heat production occurs also in brown adipose tissue and skeletal muscles, where raised UCP-1 and UCP-3 expression and activation can be found after intake of foods rich in fats (Turner et al. 2007 ) Redox changes in the fatty liver can be monitored by reduced glutathione content, or by changes in the ratio of GSH and GSSG. Intracellular glutathione seems to play an important role not only in scavenging ROS, but also in regulating gene expression (Franco et al. 2007) and in fibrogenic processes (Zheng et al. 2007 ). We found a decrease in liver tissue GSH levels in HFGD after 3 weeks in both strains, but these temporary changes were not observed after 6 weeks. This could be a consequence of metabolic adaptations of the liver to longer feeding with excessive fat. Lipid peroxidation, evaluated in our experiment by the hepatic content of MDA, can directly damage hepatocytes as well as increase hepatic inflammation In conclusion, the present study showed that male Wistar and Sprague-Dawley rats developed comparable steatosis without signs of inflammation, necrosis, or fibrosis after 3 or 6 weeks of HFGD feeding. Other markers evaluated, such as liver tissue content of TAG, cholesterol, reduced glutathione, IL-6, and TGFβ1, were also similar in both strains. These rat nutritional 
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ALT -alanine aminotransferase, Apo B-100 -Apolipoprotein B-100, AST -aspartate aminotransferase, CV -central vein, GSH -reduced glutathione, GSSG -oxidized glutathione, HFGD -high-fat gelled diet, IL-6 -interleukin-6, MCDD -methionin cholindeficient diet, MDA -malondialdehyde, MFGD -medium-fat gelled diet, MPT -microsomal triglyceride transfer protein, mtDNA -mitochondrial DNA, NAFLD -non-alcoholic fatty liver disease, NASH -non-alcoholic steatohepatitis, PPARα -peroxisome proliferatoractivated receptor α, PS -periportal space, PUFA -polyunsaturated fatty acid, ROS -reactive oxygen species, ST-1 standard diet, TAG -triacylglycerols, TGFβ1 -transforming growth factor β1, UCP-2 -uncoupling protein-2. Triglycerides (mmol/l) 0.95±0.33 0.46± ± ± ±0.10** 0.59±0.23 0.49± ± ± ±0.18##;+ 0.29± ± ± ±0.12* 0.25± ± ± ±0.07* 0.88±0.37 0.24± ± ± ±0.10*** 0.34± ± ± ±0.09*** 0.47± ± ± ±0.14##;+ 0.31± ± ± ±0.09* 0.30± ± ± ±0.12* Table 2 . Basal characteristics of the dietary groups. The values represent the mean±SD. ST-1 standard diet, MFGD -medium-fat gelled diet, HFGD -high-fat gelled diet, GSH -reduced glutathione, MDA -malondialdehyde, IL-6 -interleukin-6, TGFβ1 -transforming growth factor β1, ALT -alanine aminotransferase, AST -aspartate aminotransferase. *, **, and *** p<0.05; 0.01, and 0.001, resp. vs. ST-1 in appropriate group Figure 3a -3f: Liver tissue taken from Wistar ( Fig. 3a) and Sprague-Dawley (Fig. 3b ) rats fed
Strain Feeding Groups Number of animals
ST-1 for 6 weeks. Wistar rats fed MFGD for 6 weeks (Fig. 3c) ; Sprague-Dawley rats fed MFGD for 6 weeks (Fig. 3d) ; Wistar rats fed HFGD for 6 weeks ( Fig. 3e) and Sprague-Dawley rats fed HFGD for 6 weeks (Fig. 3f) . 
